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Eval uation of enforcement programs ultimtely depends
on enpirical measures of conpliance and the factors which
explain the incidence of conpliance. Measuring conpliance
and its determnants is fraught with non-trivial problens.
First, official data only partially neasure non-conpliance
and usual |y cannot be used to estimte the overal
i nci dence of conpliance. Second, since conpliance usually
is a socially desirable trait, self-reports of conpliance
behavior are likely biased. And third, individuals’
perceptions of certain conditions (e.g., the chance of
being detected) may be mare relevant than actual
condi ti ons when expl ai ni ng conpl i ance behavi or.

In this paper we report on our recent attenpt to
overcone these and other problens. The subjects of our
study are fishermen in the inshore commercial |obster
fishery of Massachusetts. A survey of these fishernmen was
conducted during April and May, 1987, to collect basic
data on enforcenment and conpliance in the fishery.

The purpose of this paper is two-fold: one, to
present the nethodol ogy used for collecting the data and,
two, to report our neasures of conpliance and of the
determ nants of conpliance.

The paper is organized as follows. In the next
section we describe the |obster fishery and the fisheries
| aw enforcenment programin Massachusetts. The second

section explains the analytical franework and data



THE FI SHERY AND ENFORCEMENT PROGRAM

Lobster is the nost valuable inshore fishery In
Massachusetts. In 1986, reported |andings of |obster
totalled nearly 15 mllion pounds valued at over 937
mllion. Approximately 88 percent of these |obsters were
caught in Inshore waters by 1400 fishernen with comerci al
inshore |obster |icenses.

The fishery has been subject to a |limted entry
program since 1975. From 1975 to 1980 the nunber of
inshore licenses was limted to about 1400, including
hardshi p cases. In 1981, statutory changes allowed the
nunber of |icenses to increase. By 1986 there were
approxi mately 1800 inshore conmercial, 200 seasonal
comercial, 700 offshore commercial, and 11,000 non-
commercial licenses issued.

The Division of Environmental Lav Enforcenent is
charged with enforcing Massachusetts fisheries |aws.
Anmong other things, these laws (i) set a mninum |egal
size for lobster (3 3/16 inches carapace length), (ii)
prohibit the renoval of eggs from |obsters and require
egg-beering lobsters to be inmediately returned to the
waters from which they were taken, (iii) prohibit anyone
other than the owner from handling, destroying or
nol esting any lobster trap, and (iv) require a permt to
possess and sell |obsters in the state. The Division

enforces |obster and other marine fisheries regulations



outcomes: (1) the fisherman may be found not guilty by
the court; (2) the court may dismss the case or continue
it indefinitely; (3) the fisherman may plea bargain and
settle out of court on apenalty negotiated wth the
Enforcement Division;, (4) the fisherman may plead nolo
contendere and place hinself at the nercy of the court;
and (5) the court may find the fisherman guilty of a
violation. Penalties are invoked for outcones (3), (4)
and (5). The range of penalties include inprisonnent,
forfeiture of vessel and gear, suspension of one's |icense
to fish (tenporary to permanent), and nonetary fines.

This series of possible outcones following a
violation creates a "chain of deterrence”" that is the
essence of the enforcenent program The chain is

illustrated in Figure 1.



METHODS

The basic nodel for evaluating a fisheries |aw
enforcenent program is developed in Sutinen (1986). In
t he nodel, conpliance directly affects the size of the
fish stock which, In turn, directly affects benefits from
the resource, ceteris parabis. The i ncidence of
conpliance is directly related to the perceived
probability of detection and conviction and the penalty
for non-conpliance, and inversely related to the expected
gain from violating a regulation. The perceived
probability of detection and conviction, in turn, is
directly related to the resources and practices of the
enf orcenent program Penalties are assuned to be
determined by a court In conjunction with the enforcenent
program In this context, enforcenent nmay be said to
i nduce rather than produce conpliance, since it affects
the incentive structure (i.e., expected gains and | osses)
faced by individuals when deciding to conply or violate a
regul ati on.

Data Col | ection

Primary data was collected to develop estimates of
the variables for the conpliance framework The only
secondary data available is the official data on detected
violations maintained by the D vision of Environnental Law
Enf or cenent . The secondary data was rejected as a sole

source because it is biased and inconplete. As expl ai ned



Clearly, in our survey, which inquires about a person's
illegal behavior, the potential for social desirability
bias affecting the data is great. To further mnimze
this bias we used the nethod of proxy subjects in the
survey. That is, instead of asking a person about his/her
conpliance behavior, we asked respondents to report on
anot her person's conpliance behavior. O course, the

ot her person's anonymty was naintained. In his review of
nmet hods for coping with social desirability bias, Nederhof
(1985) identifies the proxy subject's approach as yielding
sati sfactory data on behavior. The random zed response
technique, currently a popular approach for coping wth
social desirability bias, was determned to be inpractical
far this survey.

The questionnaire was devel oped over a period of two
nonths during which we consulted regularly with a panel of
ei ght | obsternen. These neetings and several tests of the
guestionnaire were invaluable in designing our survey
i nstrunent. The final form of the questionnaire (see
Appendi x A) was designed to collect data on enforcenent
and conpliance, and on gear |osses, a mmjor concern of
nost fishermen in the State.

The part of the questionnaire concerning enforcenent
and conpliance was designed to provide the follow ng

i nformati on:
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Study Zones:
1. North Shore

2. Boston Harbor
3. South Shore
4. Cape Cod
5. SE Mass.
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FI GURE 2
Location of zones for the study of enforcement in the Massachusetts

inshore |obster fishery.
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Tabl e 2. Cunul ative Nunber of Questionnaires Received by

Week
Cunul ati ve
Week Nunber received Percent of Tot al
1 82 30.1
2 127 47.1
3 230 84.6
4 264 97.1
5 268 98.5
= 269 98.5
7 270 99. 3
8 272 100.0
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Six different versions of the questionnaire were
used. The sanple of 800 was evenly divided between
guestionnaires inquiring about the behavior of fishernen
who "usually conply with |obster regulations” and those
who "frequently violate |obster regulations.”™ These
guestionnaires are denoted as conplier and violator
questionnaires, respectively. The conmplier and violator
guestionnaires each has three different versions: one
concerns taking and selling short (undersized) |obsters, a
second concerns scrubbing and selling egg-bearing fenale
| obsters, and a third concerns nolesting other fishernen's
gear. The distributions of the returned questionnaires by
type and zone are shown in Table 3. The returned
guestionnaires are fairly evenly distributed across

questionnaire types and geographic zones. The variation
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RESULTS

The Respondents

Most respondents to our survey claim to be full-tine
| obstermen (73%, and to have worked in the Mssachusetts
inshore |obster fishery for nore than five years (87%.

In terns of where they fish, the respondents are
di stributed roughly proportionately across the five study
zones.

There is near consensus anpbng the respondents that
enforcement is not adequate in the fishery (85%. Nearly
two-thirds also claim that half or nore of all enforcenent
is carried out by l|obsternen alone, i.e. without the help
or know edge of enforcenent officials.

Most respondents (88% report seeing fisheries
wardens one or nore tinmes working on the water or at the
dock and a slight nmajority (52% report being inspected at
| east once in 1986. When inspected, nobst respondents
(79% state their operations were never seriously
di srupted by the inspection. Ten percent of those
i nspected report being issued violation notices during the
year, nost (64% for short |obsters.

Respondents were asked to rate the State's
enforcenment program in five areas (see Table 4). The
| owest rating concerns the Division's nethods and use of
equi prment . Anong other things, fishernmen argue that the

Division's two large patrol boats are too visible and too
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gr oups: t hose who usually conply, and those who regularly
vi ol at e. Hal f of our questionnaires asked each respondent
to describe an anonynous conplier, and half asked for a
description of an anonynous viol ator. The questionnaires
were designed to obtain information on each group
regarding their personal characteristics (but not enough
to provide identification).

Qur objective here was to construct and conpare
profiles of conpliers and violators. This line of inquiry
was, and continues to be, largely exploratory. The
results regarding five personal characteristics are shown
in Table 5. The nunbers are the relative frequencies of
responses. The selection of these five characteristics
was based on the follow ng conjectures:

(i) Fishernmen who are |ess incone-dependent on the
| obster fishery have a weaker conservation
notive and are nore likely to violate
managenent regul ati ons.

(i) Lobsternen with fewer years in the fishery are
less likely to perceive or appreciate the |ong-
term benefits of managenent and conservation
neasur es.

(iii) Younger |obstermen face greater financial
pressures (e.g., large nortgage paynents) and
are nore likely to violate regulation for
short-run gains.

(iv) Lobsternen with relatives in the fishery have a
greater interest in the long-term health of the
fishery and are less likely to violate
managenent regul ations

(v)  Frequent violators are often in the fishery for
short-term gains only.
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evi dence does not show strong or sharp differences between

conpliers and violators on these five characteristics.

I nci dences of Violations and Illegal Gins

W estinate that 5 percent of all fishing trips
invol ve landing short |obsters, 8 percent involve scrubbed
egg-bearing l|obsters, and 9 percent involve nolesting
ot her |obsternen's gear. These violations account for
estimated annual |andings of 614,000 pounds of short
| obsters, 618,000 pounds of scrubbed egg-bearing |obsters,
and 770,000 pounds from nolesting others' gear. The val ue
of these illegal landings is approximately $5.0 mllion,
or 14 percent of reported landings in 1986. An average
violator realizes about $13,500 in illegal income per year
and conplier about $2,400 (see Table 6).

Qur estimates of violation rates and illegal gains
are based on the survey data in Table 7 and a few strong
assunpti ons. W assune, for exanple, that the violators
and conmpliers described in the questionnaires are
representative of their respective sub-populations. Si nce
we did not collect data on conpliers' illegal gains (for a
trip with a violation), we assune that when conpliers
violate a regulation they realize the same gain per trip
as that reported for violators. The data on gains per
trip is for a typical trip in the peak fishing season and
we assunme all reported violations take place during the

peak season.
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Probabilities

In the previous section we examned the extent of
violations and the expected gains from those violations.
Together with expected gains, the expected | osses
associated with violations determne the economc
incentive to conply. The expected loss for a given
violation is the product of the probability of detection
and conviction and the penalty. The probability of
detection and conviction is a function of the conditional
probabilities for the series of outcones in the chain of
deterrence (Figure 1).

The probabilities include the follow ng:

P, = P.(detection On the water 1 a violation),.
Pe = P, (detection at the dock I a violation),

P, = P. (witten violation notice | detection),
P, = P. (crimnal conplaint § violation notice),

Ps = P.tno conviction 1 crimnal conplaint).
The overall probability of detection and conviction is
gi ven by

P. (Detection and Conviction) =

[P, + (1-P,)P.IPaP, (1-Pj3).

In addition to affecting the conpliance incentive,
this series of probabilities makes explicit how each
el ement or phase of the enforcenment programis linked to

t he ot hers. G ven these probabilities, we can then



Table 8. Median Probabilities by Subject and Violation Types

| All [ Subject Type i Violation Type
Probabilities fmm——————— jmmm - |~ m - jm———— | =— e mm—— - o -
| naires |IViolatorseliCompliersiShortsikgg-bearingiMolesting
———————————————————— R il Rttt Rl Rl I Rkl ool ettt Bttt
Detection | | | | | |
on the water, P, i . 002 § . 002 t . 002 I .01 I . 001 | . 001
at the dock, P. i .002 [ .01 I .002 I .01 | . 002 ) - -
| ! ‘ i | | |
Viclation Notice, PaI .50 [ . 50 I .50 i .50 . 50 I . 50
| | ! [ i 1
Criminal Complaint, 1 .20 | . 20 I .10 I .20 | . 20 } .02
P. | [ | [ ! !
{ | { i | |
No Conviction, Ps I .30 i . 50 I .20 I .20 | . 30 i . S0
[ { ! | 1 i
) t 1 ] 1 i
Detection and | | | I } 1
Conviction l . 0002 | .0006 | .0002 1 .00le6l . 0001 | . 000005

g£c



25

small value of P, = .02 for nolesting may indicate wardens
in the field view the violation as |ess serious than the
ot her types of violations.

The chance of escaping conviction are perceived as
quite good in nost circunstances (around .50). For
reasons not yet clear to us, lobstermen who usually conply
and those cited for taking shorts are perceived as having
a higher chance of being convicted in court.

The breakdown of probabilities by zones reveals a few
di fferences, but we have not yet had tinme to test for the
statistical significance of these differences. Both the
staff of the Enforcement Division and our advisory group
of fishermen provided anecdotal evidence that differences
exist in coverage and effectiveness anong regions. If we
can establish regions where below average weaknesses
exist, the Enforcenent Division is prepared to reallocate
its resources or take other action to elimnate such
weaknesses

The overall probability of detection and conviction
(calculated using nedian values) is generally in the
nei ghbor hood of .0002, equivalent to odds of one-in-5000.
For violation of shorts the odds are greater at one-in-
625; and snaller for nolesting at one-in-200, 000. Zone 4
has nodestly better odds than other zones of detection and
conviction at one-in-1000.

Simlar calculations using neans and nodes result in
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identify potential differences between respondents and
non-r espondent s. Third, we need to conpare our results on
fishermen's perceptions of probabilities with the actual
outcones recorded in the Division's records. These three
sets of limtations will be addressed in subsequent

revisions of this paper.



29

APPENDI X A



32)

33)

34)

35)

36)

9

To the best of your knowledge, has this person EVER done any of the following?
(1) Taken wore than 2 shorts .........c000 Yes; No; Don't Know

(2) Taken or scrubbed

egg-bearing females .......c00000 Yes; ___ No; Don't Know
(3) Molested someone else's gear ......oee Yes; No; Don't Know
(4) Fished with an invalid license ....... Yes; No; Don't Know

Haa this person ever been given a Violation Notice by fisheries wardens?

Yes; No

1f you answered yes to any part of question 32, please estimate how many of this
person’s trips fnvolved the following offenses 1o 1986.

(1) Taking more than 2 shorts ....evevssvssccces (NUMBER TRIPS)

(2) Taking or scrubbing egg-bearing females .... (NUMBER TRIPS)

(3) Molesting someone else's GeAr ....ccccecseeen (NUMBER TRIPS)

(4) Flehing with an invalid license .....cveeess (NUMBER TRIPS)

Please circle the month(as) when this person most likely committed each type of

offense in 1986.

Shorts: JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Eggers: JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Molesting: JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Invalid
License: JAN FEB MAR APR HMAY JUN JUL AUG SEP OCT NOV DEC

How much EXTRA money per trip to you think this person makes on a typical
trip in the peak fishing season by

Selling shorts caught fn his traps ........ § extra per trip
Scrubbing and selling eggers
caught in his traps ..c.ccveecevencacese § extra per trip

Molesting other's gear .....cecoeecascacsss § extra per trip

37)

38

-~

39)

10

Suppose this person you are thinking of has some SHORTS.on board at the dock
while he is unloading (wherever he unloads). What do you estimate the odds are
that fisheries wardens would catch him with the shorts at that time? {Given
enforcement as {t was in 1986.)

(CIRCLE THE ANSWER YOU FEEL IS CLOSEST TO THE ODDS)

1 int 1 in 5 1 In 1o 1 in 20
it in 50 1 in 100 1 in 500 1 in 1000
Now think of a slightly different situation. This time the person {s out

fishing on the open water and has shorts in his tanks. What 18 your best guess
of the odds that this person would be caught by fisherfes wardens at this time
with shorts? (Given enforcement as it was in 1986.)

(CIRCLE THE ANSWER THAT COMES CLOSEST TO THE ODDS)

1 in 1 11in5 1 in 10 1 in 20

1 in 50 1 in 100 1 1n 500 1 {n 1000

Suppose this person Is caught by fisheries wardens with ten (10) obviously short
lobsters banded and in his tanks. Given who he 1s (his reputation) and the way
enforcement generally operates in your area, what do you think are the odds that
he will be given a VIOLATION NOTICE Instead of just a verbal warnfng?

(CIRCLE THE ANSWER THAT COMES CLOSEST TO THE ODDS)

1 in1l 1 in 2 11in5 1 in 10

1 in 20 1 tn 50 1 in 100 1 {n 200

A VIOLATION NOTICE can result in one of four outcomes:

(1) a ¥Uritten Varning vwith no fine or penalty;

(2) a Non-Criminal citation which carries with it a fine of up to $100, payable
within 21 days;

(3) a Criminal Complaint which tnvolves a hearing in court, where a judge
determines guilt or innocence; or

(4) Arrest of the violator, which may include seizure of gear, vessel, or motor
vehicle.
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Longitudinal Patterns
of Compliance with 0SHA Health

and Safety Regulations in the Manufacturing Sector

i. Introduction

During the 1970s the United GStates experienced a dramatic

pupansion in public controls on private behavior designed
te upgrade environmental, cccupational and product safety. To

improve occupational safetyband health, the Occupational Safety
and Health Administration (OSHA) was established in 1970.
Mumerous studies have subsequently examined the impact of O0BHA on
safety performance in the U.5. As McCaffrey et. al. {71 pointed
out, however, the research results pose a puzzle. On the one
hand, "intensive studies of individual firms suggest that 0SHA
does improve safety performance and does increase safety-related
investment” [p. 1981. On the other hand,' "regression-based
studies find fairly consistently that factory inspections by OSHA

do not reduce industrial injury rates or increase

(safety—-relatedl investments."[p. 1‘?8]1

The discrepancies may occur because the effect of 0SHA

iz relatively small and is swamped in  the regression—based

studies by statistical problems. Careful consideration of the

1. For casze studies, see cites ({21, [31, and &1 for
regression—-based studies, see [11, £71, gy, iy, L1231, and
I D



econometric studies suggests that many are sub ject to
specification and measurement problems which are likely to bias
estimates of OSHA's impact. Independent analyses conducted by

zafety professionals suggest that only a small percentage of

accidents could be prevented by compliance with (08HA standards.,”

If, as a result, 0O8HA's effect on  the teptal accident rate is

amall, the estimation problems in the econometric studies could

swamp the effect.

08HA health standards are widely believed to be more
efticazinus in reducing future occupational disease than safety
standards are in reducing accidents. However, wvirtually all
ecornometric studies to date have ignored 05HA's impact on health,
hecause data on health effects are not readily available. This
omission may produce substantial underestimates of 08HA's total

effect on workplace quality.

In this paper, we analvze a unigue plant-level longitudinal
dataset that allows us to study O085HA's impact on health as well
as zafety. Derived from O08HA s enforcement MIS, the dataset
includes information on citations for violating 05HA health and
safety standards and on the levels of worker exposwres to

hazardous substances.

In thiz section, we briefly review previous studies of the

2. Gee HMendeloff [8, p. 8&] for citations and discussion.

]



impact of O8HA, to provide a context for ow analyesis.
The regressicon-based literatuwre generally can be categorized
into two methodological types. In the first =set, & specific
deterrence model is estimated for a plant-level data set usually
covering a ane- or two-vear period. In the second set, a general
deterrence model is estimated for industry-level data which mavy
zpan the full period of O08HA's activities. The standard meazures
of enforcement are different for the two models: the first method
estimates the impact of the occcurrence of an inspection;: the
latter method estimates the effect of eupected penalties

{probability of inspection time=s the finel.

By focusing on the ey post reaction, the specific deterrence
model emphasizes the role of inspections in providing information
and, perhaps, a "management shock" stimulating the company to
re—-evaluate safety and hgalth investments. The general
deterrence model, on the other hand, emphasizes the importance of
ey ante expectations of non—compliance penalties in  promoting
compliance with the regulations. These ex ante expectations may
be implicit in the response to an ingpection in & specific
deterrence model, but the model doez not allow wus to measure
directly the effects of policies to change expectations (for
example, increasing the probability of inspection or the fine.)
However , none  of the current work explicitly incorporates
pupectations of future detection and sanctions, conditional upon
past inspection—compliance performance. This limitation is

commoen to both methodologies. However , analvzing & specific



deterrence model with longitudinal plant-level data makes it
poesible to differentiate plant responses on the basis of past

enforcement actions.

Despite their differences, the two models both define the
effect of O08HA sclely in terms of responses to enforcement
actions. Case studies. suggest that O08HA slsc engenders  a
"general awareness” or "existence" effect, in which the existence
of (08HA raises concern  about occupational safety and health
within corporate management and among production workers. The
arareness provides additional leverage for satety directors in
gaining access to corporate resowces and provides leverage for
unions in contract bargaining. Only one study has tested the
more general model of QSHA impact, the "existence” effect [81.
In this study, Mendeloff derived injury rate predictions for the
post—-08HA periocd 1971-1975 from pre—0SHA relationships during
1748-12970. These predictions were then compared against ohserved

injury rates. [We discuss the results of the study below.l

As noted above, various specification and measurement
problems plagued the studies. In the industry-level studies, the
effect of 0B8HA 1s likely too be underestimated due to the
aggregation of injury and enforcement data acrosz diverse plants
within each ;ndustry. Most studies are estimated with data
agaregated to the 4- or 2-digit SIC level, edcept Ffor the
epecific deterrence studies which analyze plant-level data u=sing

very restrictive models of 0SHA impact.



Mendeloff [81 demonstrated that the mor e important
agaregation problem, however, is aggregation over different
categories of injuries. Almost all studies, both on the plant
and industry levels, have employed total accident rates. In
contrast, Mendeloff analyzed the determinants of disaggregated
cateqories of injuries. For categories independently
identified by sé¥ety professionals as  having & high preoportion

£ injuries caused by detectable viplations of OSHA

standards., observed injury rates were approximately 204 lower

than injury rate predictions. The analysis of disaggregated

injury rates highlights +the substantial effect 05HA does have

-r

. . -t . . . . .
on zselected injury groups. Berause the injuries associated with

vioslations represented a small share of total injuries (5-30% by

different criteria), the effect on total injuries was small.

Mendeloff's methodology is not directly comparable to -the
methodology of the other studies, as noted above. His atypical
findings that 03HA is effective in selective circumstances may be

due in part to modelling an Texistence" effect for O0OSHA.

I. Mendeloff faced the difficulty of distinguishing the "08HA.
existence” effect on reducing accidents during the 1970s from the’
effects of other contemporaneous occurrences (not captured in the

exogenous variables in  the equation.? The most important
pmission in  the model is workers’ compensation benefits: his
model does not capture the rapidly increasing workers

compensation benefits during this time, which provides incentives
to firms to reduce accidents but also provides incentives to
injured workers to report more of their accidents. In empirical
studies, the reporting effect generally swamps the deterrence
effect on accident rates=s. I+ this pattern holds in this content,
the omission vields an underestimate of the a8HA

deterrence effect with his study methodology.



However the use of disaggregated categories of accidents i
Y o e

1]

probably  the more important factor, because his results are

comparable bto those in previous studies for total injuries.

Bartel and Thomas f13 eztimated A general
deterrence industry-level model , in which they estimated

separately the effect of 0SHA enforcement on company compliance

and the relationship between caompliance and injury rates.4 The
new result in  their analysis is  that increasing enforcement
intensity appeared to be positively associated with greater
compliance. Because they used aggregate injury rate data, it is
not surprising that the relationship between 08HA violations and

the injury rate was small and imprecise in their study.

Many studies are subject to a variety of estimation problems
in addition to aggregation bias. The exclusion of workers’
compensation variables will tend to produce underestimates of the

impact of 08HA in gither general or specific deterrence.

-

models explaining accident rates” {(though not with the HMendeloff

methodology, as discussed in footnote 1.2 Some studies have

suggested that injury rates are measwred with error.

4. The third equation in  their model characterizes the
determinants of inspection rates. We will not discuss that part
of the analysis, because it i= not germane to owr concerns here.

5. Fussell L1101 and Fohertson and KEeeve [2] demonstrate the
importance of this mis-specification.

H. MeCaffrey et.  al. {71 discuss this issue.



Furthermore, the data series on inspection rates and injury rates
are highly auto—correlated, which poses a serious challenge in
identifving causal effects, particularly in models with lagged

enforcement variables. Zurh specification preblems could produce

v

unstable parameter estimates across time periods.’ As noted
above, these several estimation problems could prevent detection

of the presumed small effect of 05HA on total accident rates.

The interesting gquestion that has not been addressed in  the
literature is, what is the effect of 05HA on occupational health
gquality produced in firms? Health standards are widely
hypothesized to be more closeiy associated with the production of
health quality than the safety standards are with =zafety
gquality. The fundamental requirement of the health standards is
to reduce exposures below the permissible exposure limit [FEL].
Given that exposure levels are generally considered to be a
reazonabkle proxy for future incidence of occupational disease,
the association between the standard and DCCUpEtiOﬂ&ll diseases
prevention appeare to be very close. By focusing solely on
safety, analysts have ignored the more likely locus of (08HA
impact. Furthermore, the HBartel and Thomas reéplts showing that
enforcement intensity is strongly associated with zafety
compliance should be a good portent of the potential effects of

5HA on health guality, given that 08HA health standards are

7. This problem may be the cause of Viscusi's [121 unstable
estimates of the (8HA effect in his recent article.

~}



closely associated with health guality.

]

The Ffirst analysis reported in this paper assesse the

i

i

impact of 08HA enforcement activities in both +the health and
safety areas. We have created a unigue dataset with longitudinal
records for individual plants for 1972-83. With this datasest, we
examine the inspection higtory of individual plants to determine
whether the number of O05HA citations has declined with repeated
ingpections. Because no plant-level injuwy rate information
[disaggregated or notl is available to us; we cannot attempt to
replicate the Mendeloff results regarding the relationship
between enforcement and injury rates. However, we do have a
direct proxy for the future incidence of occcupation diseaser the

measitres of workplace edposures to health contaminants collected

diring health inspections. Furthermore, we have argued that
compliance with the health standards is also a reasonable
secondary proxy for health-related performance, unlike for

safetv-related performance.

The =second analysis focuses solely on OBHA's impact on
health. We examine the impact of asHA enftorcement an
two measuwres of health performance: citations of O08HA standards

and worker exposures to hazardous substances.

The next section of the paper presents a simple model
of enforcement and compliance. The third section describes the
data used in the analysis. The fourth =section presents  the

results of the two analyses, and the final section discusses the



